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BINDER RESIN FOR TONER AND ELECTROPHOTOGRAPHIC TONER FOR 
ELECTROSTATIC DEVELOPMENT USING SAID RESIN 

Claims: 

1 . A binder resin for a toner containing a modified polyester type resin (D) 
obtained by the reaction between 55 to 99 weight % of a urethane polyester 
type resin (B) resulted from a chain-elongation of a polyester type resin (A) that 
has a number-average molecular weight (Mn) of 1000 to 50000 by 
polyisocyanate and 45 to 1 weight % of an epoxy group-containing styrene type 
resin (C) that has a number-average molecular weight (Mn) of 1000 to 30000. 

2. A binder resin for a toner according to claim 1 wherein a hydroxyl value 
of the polyester type resin (A) is 5 to 100 mgKOH/g, 

3. A binder resin for a toner according to claims 1 or 2 wherein an epoxy 
equivalent of the epoxy group-containing styrene type resin (C) is 1000 to 
30000 g/equivalent and a styrene unit in the resin is 35 to 99.5 weight %. 

4. A binder resin for a toner according to any of claims 1 to 3 wherein a 
glass transition temperature of the modified polyester type resin (D) is 40''C to 
yo^'C and a molecular weight distribution (value with the weight-average 
molecular weight (Mw) divided by the number-average molecular weight (Mn), 
that is, Mw/Mn) is 6 or more. 

5. An electrophotographic toner for electrostatic development using a 
binder resin for a toner as described in any of claims 1 to 4. 

DETAILED EXPLANATION OF THE INVENTION 

[0001] 

Fields of Industrial Application 

The present invention relates to a binder resin for a toner and an 
electrophotographic toner for electrostatic development using the resin. More 
particularly, the present invention relates to a binder resin for a toner and an 
electrophotographic toner for electrostatic development using the resin, which 
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has excellent fixing properties, anti-offset properties and environmental stability. 
[0002] 

Description of the Prior Art 

With the progress of the office automation, the demand for copiers and 
laser printers that use electrophotographic methods has dramatically increased 
and performance requirements for such equipment have also become higher In 
general, in order to obtain a visible image using electrophotography, photo- 
sensitive materials such as selenium, amorphous silicon, organic 
semiconductors or the like are electrified and then exposed to light, and 
development is carried out using a development agent that contains a toner. 
There is a generally used method which comprises transferring the toner image 
formed on the photo-sensitive material onto a transfer paper and then fixing the 
transferred toner image using a heat roll. At this time, the image after 
development needs to be a clear image free from fogging and having a 
sufficient image density. Further, in recent years, in particular, from the 
standpoints of higher speed, safety or energy saving, high durability and 
maintenance-free operation have come to be required strongly; and a toner 
superior in low-temperature fixing properties is needed. 

In order to improve the fixing properties of a toner, it is generally 
necessary to lower the viscosity of the toner when melted and to enlarge the 
adhesion surface area with a base to be fixed; therefore, it has heretofore been 
conducted to lower the glass transition temperature (Tg) of the toner binder 
resin used or to make its molecular weight smaller. However, the presence of 
a resin with low glass transition point adversely affects the stability as a powder 
during use in a toner or during storage because the resin generally has poor 
anti-blocking properties. Further, since high flowability resins with low 
molecular weight come into direct contact with heat roll and the toner in the 
melted state while fixing the toner image in the heat roll fixing method, the toner 
that transfers onto the heat roll contaminates the transfer paper that is fed next; 
therefore, there is a problem of a so-called offset phenomenon. Further, this 
trend becomes strikingly obvious to the extent the resin molecular weight is low. 
This trend is revealed remarkably as the molecular weight of a toner is getting 
smaller. 

Among these, there is a tendency to use polyester type resins from the 
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standpoint of the balance of fixing properties and anti-offset properties. 
However, polyester resins have high water-absorbing properties due to polarity 
that originates in the ester group within the resin structure and undesirable 
electrical charge occurs under high temperature and high humidity, and the 
environmental stability is inadequate. 

I0003J 

Subiect tried to solve bv the Invention 

The object of the present invention is to provide a binder resin for a 
toner with low temperature fixing properties, excellent anti-offset properties and 
excellent environmental stability, and an electrophotographic toner for 
electrostatic development using the resin with the progress of high speed 
copiers. 

[0004] 

Method to Solve the Subiect 

The inventors have extensively examined to develop a binder resin 
having excellent properties that can be used in the production of a toner having 
sufficient properties that can even satisfy the same demands as mentioned 
above. As a result, a mixture of a urethane polyester type resin and an epoxy 
group-containing styrene type resin can be easily formed by the reaction 
between a urethane polyester type resin resulted from a chain-elongation of a 
polyester type resin by polyisocyanate and an epoxy group-containing styrene 
type resin. The inventors have found that the thus-obtained modified polyester 
type resin is an excellent binder resin for a toner that cannot be realized by any 
of conventional techniques, thus completing the present invention. 

Therefore, in a first aspect, the present invention provides a binder resin 
for a toner containing a modified polyester type resin (D) obtained by the 
reaction between 55 to 99 weight % of a urethane polyester type resin (B) 
resulted from a chain-elongation of a polyester type resin (A) that has a 
number-average molecular weight (Mn) of 1000 to 50000 by polyisocyanate and 
45 to 1 weight % of an epoxy group-containing styrene type resin (C) that has a 
number-average molecular weight (Mn) of 1000 to 30000. 

In a second aspect, the present invention provides a binder resin for a 
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toner wherein a hydroxyl value of the polyester type resin (A) is 5 to 100 
mgKOH/g. 

In a third aspect, the present invention provides a binder resin for a 
toner wherein an epoxy equivalent of the epoxy group-containing styrene type 
resin (C) is 1000 to 30000 g/equivalent and a styrene unit in the resin Is 35 to 
99.5 weight %. 

In a fourth aspect, the present invention provides a binder resin for a 
toner wherein a glass transition temperature of the modified polyester type resin 
(D) is 40''C to 70°C and a molecular weight distribution (value with the weight- 
average molecular weight (Mw) divided by the number-average molecular 
weight (Mn), that is, Mw/Mn) Is 6 or more of the soluble part in tetrahydrofuran. 

In a fifth aspect, the present invention provides an electrophotographic 
toner for electrostatic development using a binder resin for a toner as described 
in any of the first aspect to the fourth aspect. 

[0005] 

According to the present invention, the polyester type resin (A) generally 
refers to a resin that can be obtained by conducting the condensation 
polymerization reaction with at least one kind of diol and at least one kind of 
dicarboxylic acid as the main components. Furthermore, for the purpose of 
control of the molecular weight distribution, a mixture of several kinds of 
polyester type resins can be used for the polyester type resin (A). The 
temperature when the above-mentioned condensation polymerization reaction 
is carried out is, generally, 150'C to 300'C, desirably 180°C to 270'C and more 
desirably 180*C to 250'C. When the reaction temperature is less than 150*C, 
the reaction time is prolonged and when the temperature exceeds 300" C, 
decomposition occurs; therefore, such temperatures are not desirable. 

[0006] 

As diols that can be used as raw materials of the polyester type resin (A), 
there are mentioned, for example, ethylene glycol, 1 ,2-propane diol (commonly 
called 'propylene glycol'), 1,3-propane diol, 1,3-butane diol, 1,4-butane diol, 2,3- 
butane diol, diethylene glycol, triethylene glycol, dipropylene glycol, 1 ,5-pentane 
diol, 1,6-hexane diol, neopentyl glycol, 2-ethyl-1 ,3-hexane diol, hydrogenated 
bisphenol A, ethylene oxide adduct of bisphenol A, propylene oxide adduct of 
bisphenol A and the like. 

[0007] 

As dicarboxylic acids that can be used as other raw materials of the 
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polyester type resin, there are mentioned, for example, aliphatic saturated 
dicarboxylic acids such as malonic acid, succinic acid, glutaric acid, adipic acid, 
azelaic acid, sebacic acid and the like; aliphatic unsaturated dicarboxylic acids 
such as maleic acid, fumaric acid, citraconic acid, itaconic acid and the like; 
aromatic dicarboxylic acids such as phthalic acid, terephthalic acid, isophthalic 
acid and the like; anhydrides of the aforementioned various dicarboxylic acids 
(for example, anhydrous succinic acid, anhydrous maleic acid, anhydrous 
phthalic acid and the like), and low grade alkyi esters having 1 to 6 carbon 
atoms (for example, dimethyl ester succinate, diethyl ester maleate, dihexyl 
ester phthalate and the like) and the like. 
[0008] 

Further, as the polyester type resin (A), there can be used as needed, 
for example, tri-functional or more polyhydric alcohols such as glycerin, 2- 
methyl propane triol, trimethylolpropane, trimethylolethane, sorbitol, sorbitan 
and the like; aliphatic monocarboxylic acids such as octanoic acid, decanoic 
acid, dodecanoic acid, myristic acid, palmitic acid, stearic acid and the like; 
aliphatic monocarboxylic acids having branches and unsaturated groups; 
aliphatic monoalcohols such as octanol, decanol, dodecanol, myristyl alcohol, 
palmityl alcohol, stearyl alcohol and the like; aromatic monocarboxylic acids like 
benzoic acid, naphthalene carboxylic acid and the like; tri-functional or more 
polycarboxylic acids such as trimellitic acid, pyromellitic acid and the like as well 
as their anhydrides and the like 

[0009J 

In particular, in order to obtain sufficiently high molecular polymer when 
a chain-elongation takes place by polyisocyanate in a post-process, at least one 
or more types of the above-mentioned tri-functional or more polyhydric alcohols 
may be used preferably used as a raw material. The quantity of the tri- 
functional or more polyhydric alcohol is preferred to be in a range of 0.25 to 25 
mole% of total alcohol component (total quantity of diol and tri-functional or 
more polyhydric alcohol) that is the raw material of the polyester type resin (A), 
and more preferably in a range of 0.5 to 20 mole%. When the quantity of the 
tri-functional or more polyhydric alcohol is less than 0.25 mole%, it is difficult to 
obtain a high molecular polymer when a chain-elongation takes place by 
polyisocyanate, and the anti-offset properties and durability tend to be 
inadequate. When the quantity of the tri-functional or more polyhydric alcohol 
exceeds 25 mole%, a gelation easily takes place when polyester type resin (A) 
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is produced, making it difficult to conduct condensation polymerization 
reactions; therefore such quantities are not preferred. 
[0010] 

The polyester type resin (A) needs to have a suitable hydroxy! value. 
The hydroxyl value of the polyester type resin (A) is preferably 5 to 100 
mgKOH/g, more preferably 10 to 80 mgKOH/g, and further preferably 10 to 50 
mgKOH/g. When the hydroxyl value is less than 5 mgKOH/g, it is difficult to 
obtain a high molecular polymer when a chain-elongation takes place by 
polyisocyanate, making anti-offset properties to be inadequate in some cases. 
When the hydroxyl value exceeds 100 mgKOH/g, a gelation takes place 
frequently when a chain-elongation takes place by polyisocyanate, making 
fixing properties to be poor in some cases. Further, the number-average 
molecular weight (Mn) of the polyester type resin (A) is preferably 1000 to 
50000 and more preferably 1000 to 20000. When the number-average 
molecular weight is less than 1000, undesirable cases from the standpoints of 
anti-offset properties and durability may occur. When it is more than 50000, 
undesirable cases from the standpoint of the fixing properties may occur. 
Further, the glass transition temperature (Tg) of the polyester type resin (A) is 
preferably 30°C to 80°C and more preferably 40°C to 70°C. When the Tg is 
less than SO^'C, the Tg of the modified polyester resin (C) becomes low after a 
chain-elongation by polyisocyanate, and storage properties deteriorate in some 
cases. When the Tg is more than BO^'C, the Tg of modified polyester resin (0) 
becomes excessively high after a chain-elongation by polyisocyanate, and fixing 
properties deteriorate in some cases. 

[0011] 

A polyisocyanate to be used for a chain-elongation is a compound 
having two or more isocyanate groups within one molecule that can be 
represented by, for example, aliphatic diisocyanates such as hexamethylene 
diisocyanate (HDI), tetramethylene diisocyanate and the like; alicyclic 
diisocyanates such as isophorone diisocyanate (IPDI), norbonane diisocyanate 
(NBDI), hydrogenated diphenylmethane diisocyantate and the like; aromatic 
diisocyanates such as tolylene diisocyanate (TDI), diphenylmethane 
diisocyanate (MDI) and the like; and aralkyi series diisocyanates such as xylene 
diisocyanate (XDI) and the like, and that can include diisocyanate compounds 
that contain two isocyanate groups within one molecule. Further, 
polyisocyanates that contain 3 or more isocyanate groups in one molecule such 
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as polyphenylene-polymethylene polyisocyanate (polymeric MDI) and the like 
can also be used. Further, modified polyisocyanate series with various 
modifications such as biuret modification, allophanate modification, 
isocyanurate modification and urethane modification and the like of the 
aforementioned various polyisocyanate series can also be used. Among these, 
the aromatic diisocyanate is one of polyisocyanates that is the most suitably 
used because of its high reactivity and inexpensiveness. 
[0012] 

When a modified polyester type resin (B) is obtained by a chain- 
elongation of the polyester type resin (A) by polyisocyanate, the mole equivalent 
is preferably 0.1 to 2.5 mole equivalent of isocyanate group for 1 mole 
equivalent of the total hydroxy! group of the polyester type resin (A), and more 
preferably 0.2 to 2.0 mole equivalent. When the mole equivalent is less than 
0.1, it is not desirable from the standpoint of anti-offset properties. When the 
mole equivalent is more than 2.5 mole equivalent, it is not preferable from the 
viewpoint of safety in that there is a possibility that polyisocyanate exists in a 
monomer as it is while in production of the modified polyester resin (C). 

[0013] 

In the present invention, the epoxy group-containing styrene type resin 
(C) is a resin that can be obtained by copolymerization of styrene and at least 
one or more types of epoxy group-containing vinyl monomers and other 
monomers. 

[0014] 

As for the polymerization methods, there can be mentioned, for example, 
solution polymerization, bulk polymerization, suspension polymerization, 
emulsion polymerization or the like. Among these, solution polymerization 
methods using organic solvents are the most preferably used because of the 
simplicity. In the solution polymerization, as the solvents, aromatic 
hydrocarbons such as benzene, toluene, ethylbenzene, ortho-xylene, meta- 
xylene, para-xylene, cumene and the like can be used independently or in 
combination; other solvents can also be used. 

[0015] 

Ordinarily, all radical polymerization initiators can be used for a 
polymerization initiator. There can be mentioned, for example, azo series 
initiators such as 2-2'-azobisisobutylonitrile, 2-2'-azobis (4-methoxy-2.4- 
dimethylvalonitrile), 2,2'-azobis (2,4-dimethylvalonitrile), 2,2*-azobis (2- 
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methylbutylonitrile), dimethyl-2,2'-azobisisobutylate, 1 , V-azobis (1 - 
chlohexanecarbonitrile), 2-(carbamoylazo)-isobutylonitrile, 2,2'-azobis (2,4,4- 
trithylpentane), 2-phenylazo-2,4-dimethyl-4-methoxyvalonitrile, 2,2'-azobis (2- 
methyl propane) and the like; ketone peroxide types such as methyl ethyl 
ketone peroxide, acetyl acetone peroxide, cyclohexane peroxide and the like; 
peroxyketal types such as 1,1 '-bis (t-butylperoxy)-3,3,5-trimethylcyclohexane, 
1,1 -bis (butylperoxy) cyclohexane, 2,2-bis (t-butylperoxy) butane and the like; 
hydroperoxide types such as t-butylhydroperoxide, cumene hydroperoxide, 
1,1,3,3-tetramethylbutyl hydroperoxide and the like; dialkylperoxide types such 
as di-t-butylperoxide, t-butylcumyl peroxide, dicumyl peroxide, 2,5-dimethyl-2,5- 
di (t-butylperoxy) hexane, a,a-bis (t-butylperoxy isopropane) benzene and the 
like; diacyl peroxide types such as isobutyl peroxide, octanyl peroxide, decanoyi 
peroxide, lauroyi peroxide, 3,5,5-trimethyl hexanoyi peroxide, benzoyl peroxide, 
m-toluoyi peroxide and the like; peroxy dicarbonate types such as 
diisopropylperoxy dicarbonate, di-2-ethylhexylperoxy dicarbonate, di-n- 
propylperoxy dicarbonate, di-2-ethoxyethylperoxy carbonate, 

dinriethoxyisopropylperoxy dicarbonate, di (3-nnethyl-3-methoxybutyl) peroxy 
carbonate and the like; sulfonyl peroxide types such as 
acetylcyclophexylsulfonyl peroxide and the like; and peroxy esters such as t- 
butylperoxy acetate, t-butylperoxy isobutylate, t-butylperoxy neodecanoate, 
cumylperoxy neodecanoate, t-butylperoxy-2-ethylhexyanoate, t-butylperoxy! 
laurate, t-butylperoxy benzoate, t-butylparoxy isoproplyl carbonate, di-t- 
butyldiperoxy isophthalate and the like. These can be used independently, or 
two or more types can be jointly used. The various types and quantities can 
be used as suitably selected according to the reaction temperature, the 
monomer concentration or the like; ordinarily, initiators are used at 0.01 to 10 
weight parts per 1 00 weight parts of the stock monomer. 
[0016] 

Glycidyl acrylate, y5-methyglycidyl acryiate, glycidyl methacrylate, 
methylglycidyl methacrylate and the like can be given as epoxy group- 
containing vinyl monomers. 

[0017] 

Other vinyl monomers are vinyl monomers other than styrene (styrene 
monomer); for example, there are ester acrylate types such as methyl acrylate, 
ethyl acrylate, propyl acrylate, butyl acrylate, octyl acrylate, cyclohexyl acrylate, 
lauryl acrylate, stearyl acrylate, benzyl acrylate, furfuryl acrylate, 
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tetrahydrofurfuryl acrylate, ethoxyl acrylate, butoxyl acrylate, 
dimethylaminomethyl ester acrylate, dimethyiaminoethyl ester acrylate and the 
like; methacrylate ester types such as methyl met hacry late, ethyl methacrylate, 
propyl methacrylate, butyl methacrylate, octyl methacrylate, lauryl methacrylate, 
stearyl methacrylate, cyclohexyl methacrylate, benzyl methacrylate, furfuryl 
methacrylate, tetrahydrofurfuryl methacrylate, hydroxyethyl methacrylate, 
hydroxypropyl methacrylate, hydroxybutyl methacrylate, dimethylaminomethyl 
ester methacrylate, dimethyiaminoethyl ester methacrylate and the like; 
aromatic vinyl monomers such as vinyl toluene, a-methylstyrene, chlorostyrene 
and the like; unsaturated dibasic acid dialkyi ester types such as dibutyl maleat, 
dioctyl maleat, dibutyl fumarate,dioctyl fumarate and the like; vinyl ester types 
such as vinyl acetate, vinyl propionate and the like; nitrogen containing vinyl 
monomers such as acrylonitrile, methacrylonitrile, acrylamide, methacrylamide, 
N-substituted acrylamide, N-substituted methacrylamide and the like; divinyl 
compounds such as divinylbenzene, (poly) ethylene glycol diacrylate, (poly) 
ethylene glycol dimethacrylate and the like; and conjugated diolefin type 
unsaturated monomers such as butadiene, chloroprene, isoprene and like. At 
least one or two or more types of these vinyl monomers can be used in 
combination. Among these, in particular, desirable vinyl monomers include 
aromatic vinyl monomer types, acrylate ester types, methacrylate ester types, 
dialkyi fumarate ester types, acrylonitrile, acrylamide, methacrylamide and the 
like. 

[0018] 

The epoxy equivalent of the epoxy group-containing styrene type resin 
(C) is preferably 1000 to 30000 g/equivalent, and more preferably 1500 to 
15000 g/equivalent. The epoxy equivalent less than 1000 g/equivalent is not 
desirable from the viewpoint of safety. The epoxy equivalent is exceeding 
30000 g/equivalent is not desirable either as the viscosity is inadequate in some 
case. Further, the styrene unit in the epoxy group-containing styrene type 
resin (C) is preferably 35 to 99.5 weight %, and more preferably 50 to 90 
weight %. When the styrene unit is less than 35 weight %, the environmental 
stability of the modified polyester type resin (D) (see [0002]) becomes 
insufficient in some cases; therefore such a unit is not desirable. Further, a 
number-average molecular weight (Mn) of the epoxy group-containing styrene 
type resin (C) is preferably 1000 to 30000, and more preferably 3000 to 25000. 
When the number-average molecular weight (Mn) is less than 1000, the 



viscosity is hardly increased and it is not preferable fronn the viewpoints of anti- 
offset properties. On the other hand, when the number-average molecular 
weight exceeds 30000, the compatibility with the polyester type resins 
deteriorates and , it is difficult to increase the viscosity in some cases; therefore, 
such Mns are not desirable. The Tg of the epoxy group-containing styrene 
type resin (C) is preferably 30°C to SO'^C. When the Tg is below 30°C, the Tg 
of the resin after urethane elongation becomes low and storage properties 
deteriorate in some cases. When the Tg is above SO^'C, the Tg of the resin 
after urethane elongation becomes excessively high and the fixing properties 
deteriorate in some cases. More preferably, the Tg is 40°C to ZO^'C. 
[00191 

The proportion of the urethane polyester type resin (B) and the epoxy 
group-containing styrene type resin (C) is preferably in a range of 55 to 99 
weight % and 45 to 1 weight % respectively, and more preferably 60 to 97 
weight % and 40 to 3 weight % respectively. When the proportion of the epoxy 
group-containing styrene type resin is les than 1 weight %, the environmental 
stability become insufficient or when it exceeds 45 weight %, the fixing 
properties become low; therefore, both proportions are not desirable. 

[0020] 

Further, the reaction between the urethane polyester type resin (B) and 
the epoxy group-containing styrene type resin (C) may be conducted by a 
conventional method which comprises, for example, heating until reaching a 
temperature to maintain the flow state in a reactor equipped with a stirrer for the 
reaction. In particular, a method which comprises feeding a mixture of both 
resins, I.e., the urethane polyester type resin (B) and the epoxy group- 
containing styrene type resin (C) to a twin screw extruder and melt-kneading in 
a temperature range of 100°C to 200°C can be one of the best methods as it is 
simple to conduct, allows the kneaded state and temperature distribution to be 
maintained in good conditions, and produces the good quality reaction mixture. 
In addition, a single screw extruder and a static mixer can also be used. 
Furthermore, when conducting the reaction between both resins, a method can 
be adopted such that charge control agent (CCA), coloring agent, release agent 
or the like are mixed together. 

[0021] 

A glass transition temperature of the modified polyester resin (D) in the 
present invention is preferably 40°C to 70°C, and more preferably 45°C to SS^'C. 
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When the Tg is below 40°C, the storage properties deteriorate. When the Tg 
is above 70°C, the fixing properties deteriorate; therefore such tennperatures are 
not preferred. 
[0022] 

Further, the molecular weight distribution (Mw/Mn) of the tetrahydrofuran 
soluble part of the modified polyester resin (D) being 6 or more is preferred from 
the viewpoint of the anti-hot offset properties, and more preferably to be 7 or 
more. 

[0023] 

Incidentally, in the present invention, the hydroxyl value refers to mg of 
potassium hydroxide required to neutralize the acid anhydride required to 
esterify the hydroxyl group present in 1 g of the resin. 

[0024] 

A toner of the present invention contains the binder resin composition for 
a toner, charge control agent (CCA), coloring agent, surface treating agent and 
release agent. The quantity of the binder resin for a toner in the present 
invention is preferred to be 40 to 95 weight % in toner. 

[0025] 

Those other than the binder resin composition for a toner are described 
in detail below. First, previously known dyes and pigments can be used as 
coloring agents. Specifically, the coloring agents, for example, such as carbon 
black, magnetite, phthalocyanine blue. Peacock blue, Permanent red, Lake red, 
Rhodamine Lake, Hansa yellow. Permanent yellow, benzidine yellow, Nigrosine 
dye (C. I. No. 50415), aniline blue (C. I. No. 50405), charcoal blue (C. I. No. 
azoec Blue 3), chromium yellow (C. I. No. 14090), Ultramarine blue (C. I. No. 
77103), Dupont oil red (C. I. No. 26105), Oriental oil red #330 (C. I. No. 60505), 
Quinoline yellow (C. I. No. 47005), methylene blue chloride (C. I. No. 52015), 
phthalocyanine blue (C. I. No. 74160), Malachite green oxalate (C. I. No. 42000), 
lamp black (C. I. No. 77266), Rose Bengal (C. I. No. 45435), oil black, azo oil 
black or the like can be used. The used quantity is 3 to 35 weight parts per 
100 weight parts of the binder resin composition for a toner, preferably 3 to 20 
weight parts. The use in a range of 12 weight parts or less is preferred when 
considering the suitably desirable OHP film permeability of the toner image and 
3 to 9 weight parts is the most suitably preferred. 

Further, charge control agents can be suitably selected from 
conventional charge control agents that initiate Nigrosine, quaternary 



11 



ammonium salts and metallic azo dyes, and the used quantity is 0.1 to 10 
weight parts commonly used per 100 weight parts of the binder resin 
composition for a toner. 
[0026] 

Next, a surface treating agent added in the toner is present between the 
toner and a carrier or in the toner, whereby the powder fluidity and life of a 
developing agent can be improved. As specific examples of the surface 
treating agent, there can be mentioned, for example, fine powders such as 
colloidal silica, alumina, titanium oxide, polytetrafluoroethylene, polyvinylidene 
chloride, polymethyl methacrylate, polystyrene ultrafine particles and silicone. 
As commercial products, there are mentioned, for example, AEROSIL 130, 200, 
200V, 200CF, 200FAD, 300, 300CF, 380, R972, R972V, R972CF, R974, R976, 
RX200, R200, R202, R805, R812, R812S, TT600, MOX80, MOX170, COK84, 
Titanium Oxide T805 and titanium oxide P25 (products of Nippon Aerosil Co., 
Ltd. and Degussa Japan Co., Ltd.), and CAB-O-SIL L90, LM130, LM150, M5, 
PTG, MS55, H5, HS5, LM150D, M7D, MS75D, TS720, TS610 and TS530 
(products of CABOT Corp.). The specific surface area of the surface treating 
agent is preferably 30 m^/g or more, particularly 50 to 400 m^/g as measured by 
nitrogen absorption using the BET method. The used quantity of the said 
surface treating agent is preferably 0.1 to 20 weight parts per 100 weight parts 
of the binder resin composition for toner. 

[0027] 

A toner of the present invention may include polyethylene type and/or 
polypropylene type anti-offset agent as a release agent. For example, it may 
include low-molecular polyethylene, low-molecular polypropylene, 
microcrystalline wax, carnauba wax, sazol wax, paraffin wax and the like. The 
amount thereof is 0 to 10 weight parts per 100 weight parts of the binder resin 
composition for a toner. 

[0028] 

Further, a toner of the present invention can contain other binder resins 
for a toner within a range without losing its characteristics. Other binder resins 
for a toner that can be contained may be any of known ones as the binder resin; 
for example, polyester resins, polystyrene resins, styrene-acrylic type resins, 
epoxy resins, polyol resins and the like. 

[0029] 

In order to produce the toner of the present invention containing these 
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materials, the binder resin composition for a toner of the present invention, 
coloring agent and, other additives, if necessary, are sufficiently mixed using a 
powder mixer. The resulting mixture is melt-kneaded using a kneading 
machine such as a heat roll, a kneader or an extruder, at a predetermined 
kneader temperature of lOO'^C to 200°C to sufficiently mix the individual 
components. The melt-kneaded material is cooled, ground, and sieved to 
collect particles ordinarily having particle diameters of 8 to 20 /ym. The 
collected particles are coated with a surface-treating agent using a powder 
mixing method, to obtain a toner for electrophotography. 
[0030] 

A toner that is obtained by the present invention can be used for various 
developing processes. For example, the toner can be used for cascade 
developing methods, magnetic brush methods, powder cloud methods, 
touchdown developing methods, the so-called micro-toning method that uses a 
magnetic toner that is manufactured by a grinding method as a carrier and the 
so-called bipolar magnetic toner method that obtains a necessary toner charge 
by the frictional charge of magnetic toners, but is not limited thereto. 

[0031] 

Further, a toner that can be obtained according to the present invention 
can be used in various fixing methods, for example, the so-called oil-less and oil 
coated heat roll methods, flash methods, oven methods, pressure fixing 
methods or the like. 

[0032] 

Further, a tqner of the present invention can be used in various cleaning 
methods, for example, the so-called fur brush method, blade method or the like. 
[0033] 

Further, a toner that can be obtained according to the present invention 
can be used in various fixing methods, for example, the so-called oil-less and oil 
coated heat roll methods, flash methods, oven methods, pressure fixing 
methods or the like. 

[0034] 

Further, a toner of the present invention can be used in various cleaning 
methods, for example, the so-called fur brush method, plate method or the like. 

[0035] 
Examples 
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The present invention is concretely explained by examples and 
comparative examples in the following. The meaning of "part" in the 
description of the examples and comparatives examples indicates "weight part" 
othenfl/lse mentioned in particular. Also, the measurement methods and 
detemiination methods of the data in each table are as follow. 

[0036] 

The molecular weight is the number-average molecular weight 
measured by gel permeation chromatography (GPC). The measurement is 
conducted in terms of the following conditions, based on the commercial 
monodispersed standard polystyrene. 



Detector; SHODEX RI-71 S 

Solvent; Tetrahydrofuran 

Column; KF-G + KF-807L x 3 + KF800D 

Flow rate; 1 .0 ml/min 

Sample; 0.25% THF solution 



Incidentally, the reliability of the measurement under the above 
conditions can be confirmed if Mw/Mn of NBS706 polystyrene sample 
(Mw=288,000, Mn=137,000, Mw/Mn=2.11) is 2.11 ± 0.10. 

[0037] 

The volume average particle size is the volume average particle size 
that is detennined by a Coulter counter, and the toner grindability detemnination 
was carried out according to the following standards by measuring the volume 
average particle size of a sample that was jet ground under fixed conditions 
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[0038] 

The fixing properties, after an unfixed image was formed by a copier that 
is reconstructed with a commercial electronic photographic copier, make this 
unfixed image to be fixed using a heat roller fixing device that the fixing part of a 
commercial copier is reconstructed. The fixing rate of the heat roll was 210 
mm/sec and fixing of the toner was carried out by varying the temperature of the 
heat roll at each S'^C. The obtained fixed image was rubbed 10 times after 
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being given a 0.5 Kg load with sand rubber (a product of Tombow Pencil Co., 
Ltd.) and the image density before and after this friction test is nneasured by a 
MacBeth refractive densimeter. The lowest fixing temperature was the lowest 
fixing temperature where the change ratio of the image density is 70% or more 
at each temperature. Incidentally, the heat roller fixing device used here did 
not have a silicone oil supply structure. Also, the environmental conditions 
were normal temperature and normal pressure (temperature 22°C, relative 
humidity 55%). 

O ; Lowest fixing temperature 1 TO'C 

A ; 1 90' C ^ Lowest fixing temperature > 1 70** C 
X; Lowest fixing temperature > 1 90" C 

[0039] 

The anti-offset properties were evaluated according to the measurement 
of the above lowest fixing temperature. An unfixed image was formed using 
the above copier; the toner image was transferred and fixed using the above 
heat roller fixing device; then, a white transfer paper was fed into the heat roller 
fixing device under the same conditions; and the appearance of toner staining 
on the transfer paper was visually examined. This operation was repeated by 
gradually increasing the set temperature of the heat roller of the heat roller 
fixing device. The lowest set temperature at which toner staining appeared on 
the transfer paper was taken as the temperature of offset appearance. The 
environmental conditions were normal temperature and normal pressure 
(temperature=22 *C, relative humidity=55%). 
O; Temperature of offset appearance ^ 240" C 

A; 240" C > Temperature of offset appearance > 220" C 
X; 220" C > Temperature of offset appearance 

[0040] 

Evaluation of the environmental stability is carried out from the ratio of 
frictional charge quantity Q1 which is measured by a Toshiba Chemical Co., Ltd. 
product blow-off charge measurement device after mixing and stirring 1 g of 
toner that was left alone for 48 hours at 22" C and relative humidity 55% and 49 
g of Powder-Tekku Co., Ltd. product carrier iron filings (F95-100) for 30 minutes 
with a table shaker mixer, and frictional charge quantity Q2 (Q2/Q1), which is 
measured by a below-off charge measuring device (a product of Toshiba 
Chemical Co., Ltd.) after mixing and stirring 1 g of toner that was left alone for 
48 hours at 35"C and relative humidity 85% and 49 g of Powder Tekku Co., Ltd. 
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product carrier iron filings (FQS-IOO) for 30 minutes with a table shaker mixer. 
O; Q2/Q1 > 0,9 

A; 0.9 > Q2/Q1 > 0.7 
X; 0.7 > Q2/Q1 
[0041] 

The storage properties, after being left alone for 24 hours under the 
environmental conditions of temperature 40° C and relative humidity 60%, 
putting 5 g in a 1 50 mesh sieve, setting the scale of the rheostat of a powder 
tester (a product of Hosokawa Powder Engineering Laboratories) to 3, adding 
vibration for 1 minute. The weight remained on the 150 mesh sieve after 
vibration was measured and the residual weight ratio was determined. 
O: Less than 20% 
A : 20% or more and 35% or less 
X: Greater than 35% 

[0042] 

The following resins were used as the polyester type resin (A) in the 
present invention. 
[0043] 

Resin A-1 : A reflux condenser, a water separate unit, a nitrogen gas inlet 
tube, a thermometer and a stirrer were attached to a 5-liter, 4-necked flask. 
Thereinto were fed 24.0 mol of Polyol KB300 (a product of Mitsui Chemical, K. 
K.), 56.0 mol of ethylene glycol (EG), 4.0 mol of triethylene glycol (TEG), 83.5 
mol of terephthalic acid (TPA) and 18.3 mol of benzoic acid (Benz A). 
Dehydration condensation polymerization was conducted at 180*C to 240'C 
with nitrogen being introduced into the flask to obtain Resin A-1 . The Tg of the 
reaction mixture was 45°C, the hydroxy! value was 22.0 mgKOH/g, and the 
number-average molecular weight was 2800. 

[0044] 

Resin A-2: Resin A-2 was obtained in the same manner as in Resin A-1 , 
except for 28.5 mol of Polyol KB300 (a product of Mitsui Chemical K. K.), 66.5 
mol of ethylene glycol (EG), 5.0 mol of trimethylolpropane (TMP), 99 mol of 
terephthalic acid (TPA) and 20.0 mol of benzoic acid (Benz A). The Tg of the 
reaction mixture was 56X, the hydroxy! value was 3.0 mgKOH/g or less, and 
the number-average molecular weight was 2900. 

[0045] 

Resin A-3: Resin B-2 was obtained in the same manner as in Resin A-1 , 
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except for 22.0 mol of Polyol KB300 (a product of Mitsui Chemical K. K.), 8.0 
mol trimethylolpropane (TMP), 50.0 mol of ethylene glycol (EG), 20.0 mol of 
triethylene glycol (TEG) and 86.0 mol of terephthalic acid (TPA). The Tg of the 
reaction mixture was 33.6X, the hydroxy! value was 50.0 mgKOH/g, and the 
number-average molecular weight was 2700. 
[0046] 

Resin B-1: 100 weight parts of Resin A-1 as obtained above was fed to 
a twin screw kneader at a flow rate of 10 kg/hr and kneaded at 175°C and 2.3 
weight parts of tolylene dlisocyanate (TDI) was supplied to the resin mixture 
during kneading conveyance, and further kneaded to obtain Resin B-1. The 
Tg of the obtained resin was 58.9° C and had Mw/Mn>6. 

[0047] 

Resin B-2: A mixture of 80 weight parts of Resin A-2 and 20 weight parts 
of Resin A-3 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175X and 1 .2 weight parts of tolylene dlisocyanate 
(TDI) was supplied to the resin mixture during kneading conveyance, and 
further kneaded to obtain Resin B-2. The Tg of the obtained resin was 59.5X 
and had Mw/Mn>6. 

, [0048] 

The following resins were used as the polyester type resin (C) in the 
present invention. 
[0049] 

Resin C-1: 40.0 weight parts of xylene were fed into a nitrogen 
substituted flask and 77.0 weight parts of styrene, 20.0 weight parts of n-butyl 
acrylate, 3.0 weight parts of glycidyl methacrylate and 0.5 weight pars of di-t- 
butylperoxide were continuously dripped for 5 hours under reflux (internal 
temperature 138'*C) by heating with an oil bath; after polymerizing by continuing 
the reaction for 1 hour, the internal temperature was held at 130°C, 0.5 weight 
parts of di-t-butylperoxide was added and polymerization was completed by 
reacting for 2 hours. The thus-obtained resin was flushed in a vessel of 190"C 
and 10 mmHg, and the solvent was removed to obtain Resin B-1. The Tg of 
the reaction mixture was 58'* C and the number-average molecular weight was 
8200. 

[0050] 

Resin C-2: Resin G-2 was obtained in the same manner as in Resin C-1 
except for 78.5 weight parts of styrene, 21 .0 weight parts of n-butyl acrylate and 
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0.5 weight parts of glycidyl methacrylate as the monomer composition. The Tg 
of the reaction mixture was 58X and the number-average molecular weight 
was 7800. 

[0051] 

Resin C-3: Resin C-3 was obtained in the same manner as in resin C-1 
except for 76.0 weight parts of styrene, 16.0 weight parts of n-butyl acrylate and 
8.0 weight parts of glycidyl methacrylate as the monomer composition. The Tg 
of the reaction mixture was 59** C and the number-average molecular weight 
was 7500. 

[0052] 

Resin D-1: A mixture of 99 weight parts of Resin B-1 and 1 weight part 
of Resin C-1 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175"C to obtain Resin D-1 . The Tg of the obtained 
resin was 59.5° C and had Mw/Mn>6. 

[0053] 

Resin D-2: A mixture of 80 weight parts of Resin B-1 and 20 weight parts 
of Resin C-1 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175'C to obtain Resin D-2. The Tg of the obtained 
resin was 59.7"C and had Mw/Mn>6. 

[0054] 

Resin D-3: A mixture of 70 weight parts of Resin B-1 and 30 weight parts 
of Resin C-1 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175'C to obtain Resin D-3. The Tg of the obtained 
resin was 59.9" C and had Mw/Mn>6. 

[0055] 

Resin D-4: A mixture of 55 weight parts of Resin B-1 and 45 weight parts 
of Resin C-1 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175'*C to obtain Resin D-4. The Tg of the obtained 
resin was 60.0'C and had Mw/Mn>6. 

[0056] 

Resin D-5: 100 weight parts of Resin B-1 as obtained above was fed to 
a twin screw kneader at a flow rate of 10 kg/hr and kneaded at 175"C to obtain 
Resin D-5. The Tg of the obtained resin was 58.9** C and had Mw/Mn>6. 

[0057] 

Resin D-6: A mixture of 45 weight parts of Resin B-1 and 55 weight parts 
of Resin C-1 as obtained above was fed to a twin screw kneader at a flow rate 
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of 10 kg/hr and kneaded at 175°C to obtain Resin D-6. The Tg of the obtained 
resin was 60.2" C and had Mw/Mn>6. 
[0058] 

Resin D-7: A nnlxture of 70 weight parts of Resin A-2 and 30 weight parts 
of Resin C-1 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175"C to obtain Resin D-7. The Tg of the obtained 
resin was 59.9X and had Mw/Mn>6. 

[0059] 

Resin D-8: A mixture of 70 weight parts of Resin B-1 and 30 weight parts 
of Resin C-2 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175'C to obtain Resin D-8. The Tg of the obtained 
resin was 59.8° C and had Mw/Mn>6. 

[0060] 

Resin D-9: A nnixture of 70 weight parts of Resin B-1 and 30 weight parts 
of Resin C-3 as obtained above was fed to a twin screw kneader at a flow rate 
of 10 kg/hr and kneaded at 175*0 to obtain Resin C-9. The Tg of the obtained 
resin was 60.7"C and had Mw/Mn>6. 

[0061] 

Resin D-10: A mixture of 75 weight parts of Resin B-2 and 25 weight 
parts of Resin C-1 as obtained above was fed to a twin screw kneader at a flow 
rate of 10 kg/hr and kneaded at 175*0 to obtain Resin D-10. The Tg of the 
obtained resin was 59.7*0 and had Mw/Mn>6. 

[0062] 

Resin D-11 : 100 weight parts of Resin B-2 as obtained above was fed to 
a twin screw kneader at a flow rate of 10 kg/hr and kneaded at 175*0 to obtain 
Resin D-11 . The Tg of the obtained resin was 59.5*0 and had Mw/Mn>6. 

[0063] 
Example 1 

6 parts of Oarbon Black MA-100 (a product of Mitsubishi Kasei, K. K.) 
and 3 parts of polypropylene wax Biscol 660P (a product of Sanyo Kasei K. K.) 
for 100 parts of Resin D-1 were dispersed and mixed in a Henschel mixer; then 
the resulting material was melt-kneaded at 180*0 using a twin screw kneader 
POM30 (a product of Ikegai Ironworks, K. K.) to obtain a toner composition in a 
bulk state. The toner composition was coarsely ground using a hammer mill. 
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The coarsely ground resin was finely ground using a jet grinder (IDS 2, a 
product of Nippon Pneunnatic Co., Ltd.), followed by air classification to obtain a 
toner fine particles having an average particle diameter of 10 ^ (5 jum or less: 
3 weight %, 20 ^ or more: 2 weight %). The toner grindability was 
determined by measuring the volume average particle size after grinding under 
conditions with the fixed rate of supplying the coarse particles to the jet grinder. 
The extent of the heat roller contamination properties was examined by 
determining the fixing properties and offset properties using this toner with a 
commercial copier. Further, a mixture of 0.1% of hydrophobic silica (Aerosil 
R972, a product of Japan Aerosil Co., Ltd.) and this toner was stored for 24 
hours in an environment of temperature 40** C and relative humidity 60%, and 
then the storage properties were examined under the particle cohesion 
conditions. The results are shown in Table 1 . 

[0064] 
Example 2 

An experiment was conducted in the same method as Example 1 using 
Resin D-2. 

[0065] 
Example 3 

An experiment was conducted in the same method as Example 1 using 
Resin D-3. 

[0066] 
Example 4 

An experiment was conducted in the same method as Example 1 using 
Resin D-4. 

[0067] 
Comparative Example 1 

An experiment was conducted in the same method as Example 1 using 
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Resin D-5. 

[0068] 
Comparative Example 2 

An experiment was conducted in the same method as Example 1 using 
Resin D-6. 

[0069] 
Comparative Example 3 

An experiment was conducted in the same method as Example 1 using 
Resin D-7. 

[0070] 

The evaluation results are shown in Table 1 . 



[0071] 
[Tablel] 
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[0072] 

It was confirmed that a modified polyester resin (D) with 1 to 45 
weight % of a styrene type resin (C) was excellent in the fixing properties, anti- 
offset properties and environmental stability. On the other hand, when the 
styrene type resin (C) was less than 1 weight %, the environmental stability 
became deteriorated. On the contrary, when the styrene resin (0) was more 
than 45 weight %, the fixing properties became worse. Further, when the 
hydroxyl value of the polyester type resin was low, it was confirmed that the 
viscosity was hardly increased and the anti-offset properties became insufficient. 

[0073] 
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Example 5 



An experiment was conducted in the same method as Example 1 using 
Resin D-8. 

[0074] 
Example 6 

An experiment was conducted in the same method as Example 1 using 
Resin D-9. 

[0075] 
Example 7 

An experiment was conducted in the same method as Example 1 using 
Resin D-10. 

[0076] 
Comparative Example 4 

An experiment was conducted in the same method as Example 1 using 
Resin D-11, 

[0077] 
Example 8 

An experiment was conducted in the same method as in Example 1 
except that 6 parts of Carbon Black MA-100 (a product of Mitsubishi Kasei, K. 
K.) and 3 parts of polypropylene wax Biscol 660P (a product of Sanyo Kasei K. 
K.) per 75 weight parts of Resin B-2 and 25 weight parts of Resin C-l were 
dispersed and mixed in a Henschel mixer; then the resulting material was melt- 
kneaded at 1 50'' C using a twin screw kneader PCM30 (a product of Ikegai 
Ironworks, K. K.) to obtain a toner composition in a bulk state. 

[0078] 

The evaluation results are shown in Table 2. 
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[0079] 
[ Table 21 
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[0080] 

A modified polyester resin (D) using a styrene type resin (C) having 
1000 to 30000 g/equivalent of an epoxy equivalent was proved to be superior in 
the fixing properties, anti-offset properties and environmental stability. Further, 
regardless of the kind of the urethane polyester type resin (B), the modified 
polyester resin (D) was proved to show excellent performance. 

[0081] 
Effect of the Invention 

An electrophotographic toner in the present invention is good at the 
fixing properties, grindability, anti-hot offset properties, storage properties, and 
particularly superior in the environmental stability, having excellent performance 
as an electrophotographic toner. 
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Abstract 
Construction 

A binder resin for a toner and an electrophotographic toner for 
electrostatic development using the resin comprising main components of a 
modified polyester type resin (D) obtained by the reaction between 55 to 99 
weight % of a urethane polyester type resin (B) resulted from a chain-elongation 
of a polyester type resin (A) that has a number-average molecular weight (Mn) 
of 1000 to 50000 by polyisocyanate and 45 to 1 weight % of an epoxy group- 
containing styrene type resin (C) that has a number-average molecular weight 
(Mn) of 1000 to 30000. 

Effect 

An electrophotographic toner for electrostatic development in the 
present invention is good at the fixing properties, grindability, anti-hot offset 
properties, storage properties, and particularly superior in the environmental 
stability, having excellent performance as an electrophotographic toner. 
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fcibic, jj<yx:^^;i/5i^MBI (a) <Dmnt.hX. ltfiBbfc^J>:&< i®£^-b 
0 3 mPA±o)0mrjin-jv^mm-t^ r i: aw* u v>„ a ffifi;_t®##ir;i/n 
~jv(Dmmmit. 3Ky xx7^;i/5^tffll (a) (DMJi8f^-fes^T;i/n-;i/fig^^ (>:^' 
:r-;bi:3'fiiira_b<3!)#-iiT;i/n-;vcD-^tf*) ®o. 2 5-2 5^;b%®^H*'^ 
^*U<, HC^O. 5-2 0=e>n/%<Z)|gfflj5)^j:y^f*bV>o 3MJS*±®#ffiT 

;i/3-;i'0!)'gffi*A^o. 2 5^;i/%7fc?i®#-^ici^, d<.y >r v $/r4^- hT'^# 
♦j7?)'5t>"t?^U, *fe2 5^>n/%&®;tSii>j<Uxx7^;^^^BI (A) ^mi^-t^ 

[0 0 10] 

ltfffH>j<y x>?.7^;i/^#ai (A) Jiji^*©7K^a«?:^bTV>Sig^M/^)^feS- 
3j<yx>^5^;i/;^Mfll (A) (DT^mmmit. 5~1 O OmgK0H/g-t?&eri:*W 
*bV^„ MJC^*b<l*l 0-8 OmgKOH/g, «=fej^?*b<lil 0-5 Om 
gKOH/gT'feSo TK^aW^S mgK0H/g7^P(Z)#-^> 4 V i/T hX' 

TKmS'fffi*'^ 1 0 0 m g KOH/ g S:®^^^-^, JJ< y -f V >>T t> - h T'^#«-^S 

^)V^mm (A) ©^¥^4^^* (Mn) It. 1 0 0 0-5 0 0 0 0:«>W*bV% 
j: b< 1000 — 2000 0-e^S„ ^^itrS*^*:^)^ 10 0 OT^Ii© 

m-^> h'l£^®^tt®®T'^f*b<^v^#•^3^)'Jfey, 5 0 0 0 0 5:0 

;tfc#■^«^«'K®®-e^^*b<:&V^. /Kyx>c.T-;^^^ll (A) (D:^^ 

*Um (Tg) li, 30X3-8 ox:i)m^h\i\ MlC^*b<tt4 0-7 0 
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i^2001— 4 00036 




jvmm (c) ©Tg;^^<s<^y. u^mm^t-t^m^ty^^v. soxz^m^^ 

[0 0 11] 

(HDD , ^h^:^^\yyi^^'^tyr:^-htS:i£mmmi^-(Vt^y^-^^ 

4-j^uy.i^>(v-yr^'-h (ipdi)> ^ fly^}v-f-yP4^Jiyr^-h ( 
NBDi) , yi^m^mvyji=:-)\y^^y-:^-('^^yr^--hrj^if<Dmmmp^vi^ 

r^-h. hVly>P^vyr:^-h (TDI), pyjL=L)]y:f.^yP4^jy 

r^-h (MDi) t£E<Di^mmt^^)^-yr:^'-h. ^i/^)]^yv>(v^yr% 

DI) 145-^ctilC3M^Jil-h®>f Vi'T^^-hSSr'^^t-SJKU-f yt/T:^^ 

h^-fS, Tn:7T*-h^ffi> >fve/T5ib-h^«. ^v^y^^AEcDn^ 

U#S3KU>r Vi/T*- 1^'^^^- 
LO 0 1 2] 

3j<ijx>?.5^;v^Mfll (A) ^•^s^)^vvy^-V-^m.W^\^xtfV^yi'CTf^') 

-f ys/r:t^-b^iib*co. 1-2. 5=E;p^ST*fesrii:dW* 
b<. Hiciio. 2-2. o^;^^fiT'&^c!:i:*^-M^f*l/V^„ o. i^;i/^ 

|g5tStl-g>ig'ffijKUxX7^;i/^fll (C) cf:i}C/ifU-fyi/r:tN-hA^^>^"7-<^* 
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iff 2 0 0 1—4 0 0 0 3 6 

[0 0 13] 

2p:|§0.9^cfev^TXJj<=¥^>a-^^x^l^>^^tSi (C) tit. 7.^vy}i^pfSi< 
[0 0 14] 

(c) ^mm.ir^n<Dm^i5mt.\^x\t. mm. 

x^y^y. Mvx^, x^;i//Oif:y, :^^^%/vy. 

[0 0 15] 

' -yytf^ (4 b^S/- 2, 4 -$^^^^;PA^n:^bU;i/) , 2, 2' - 

Tv^t^x (2, 4-$;^^;i/Avn— hy;i/) > 2, 2' -r^/tfi;?. (2-^^ 
;by^n-hu;i/) . i;>i5^;i/-2, 2' -Tyi^::^-f V^^i^- 1. i' 
-rvtf>?.( i-i'n/N^'t^^;??-)^— h u;i/) > 2- (:^-A=E>r;vrv^) - 
-f y^f^-n-h u;w 2, 2' -rv^tf;^ (2, 4, 4 - h u^;i/'<>^> ). 

2 -:7x— ;i/rv^- 2, 4-S^;*^;i/-4-;>l bdrS/7ll/n-bU;K 2, 2' 

1?->f K^H0D^^^>>'^°-:^=¥-b--r 1, 1' -bfx (t->^'^;wi-:t^ 

t/ )-3, 3, 5- hu ^5^;v2/^n'\^'9">, 1, 1-tf:;^ (:/^;w^-:^=^ 
i/ )i/i^n/\^iJ->, 2, 2-i^>^ (t :/^>5&if®7i~ 

:r^7-WF> 1, 1, 3, 3 Fn/N°-:t=3fi^--f FJ^if 
©/>>f Fn/i-;f :3pi^->f K^, v- t -::f^;i/A°-;t=^1f^ F> t -zr^)^^ 
$;y/^-:r:3p-!f>f F, $;^^^$;i/>'t-:r'3p-9-^ F, 2, 5 2, ^-V 
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ttJliEi^ 2 0 0 3-3 0 



Jt2001— 4 00036 



>f;i/;t-;r=3fif>f 3, 5, 5- bU ;<5^;^'^'¥■9•>^-f;^>'^°'-^=^i^'-< F, 
>y>f ;i'A°-:t=2!r-9->r F, m- h;i/;r-f ;i/A--:t^-9''f F^if®i^Ti';i'A-:t 

j;_2- 3iFdps/x^;w\'-;r^i/;ij-33<*-F> >:?;i F=3p2/^ v>^^tf;w^• 
~>r:^2/i;^:^J-5}^:^- (3-^^;i/-3-^ Fdri/:/^>«^) A-:r^2/::^J 
-3i<^-F7^if®A-:=r^^>s;?!j->i<:t-- h^, T^5^;i/^>^ n'^:3r 

j}>:^;i/A-;t^-9'-f FJfeHcZ)>^;P3J^~;w\°-7|-=3r-9-'f Fm t 
:^;r7=;!3/^x>f F, 5;i/A-:r=^r$/*:r-T^:*y:ii>f F> t -:/^;wl-:t:3pi/ 

t -:/^;i/2;yi~:r^^>^y:7^f I/- F^if<Z>A°-^rdps/x:;?.5^;v^^&^'rr 

ioog»gisS3ty 0. 0 I'-i o^*iP^M^tvs. 

[0 0 16] 
CO 0 1 7] 
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#2 0 0 1—4 0 0 0 3 6 




x^;k y ;i/m:/ntr;K ^ ^ u ;i/m^^;K ^ u;i/M:t^^;K 
>i u ^ u .'^^ u;i'M:^'5^Ty;K :3i u;v^i^^^a^=^e/;i/ 

>yy =i-;vi>'T^ y i^- (jjfy) xf^ w^i^y ^ ^ y b 

tt, r^y;^^^^^;!/^. ^ ^ ^ y ;i/^x>^5^;i/^. 

[0 0 18] 

xd^^i/S^^X^l/^^^fll (C) (0:r.ifs^iy^mt. 1 0 0 0-3 0 0 0 
0g/^fi;&W*b<^ HlCtil 5 0 0-1 5 0 0 Og/^*T'$>S®:6^-*M^* 
L,VN„ 1 0 0 0 g/^ft5|^^(Z)#-^, ^^'[£(Z)®3?)^e>«^*b<:&<, 3 0 0 0 0 

^tS:, X3j<^S/a-^Jt::^5^W>^^fll (C) ^(D7s^Vy^mt.> 3 5-9 9. 
5Sfi%A^^SF*L/<, Mfc«5 0-9 OW»%T'&S®:^)^-M^f^bV^o X^l/ 
>#fi[A^3 5 ^fi%7^^<3!)#-&, ^'I4/Kyx;^'r;b^Jii (D) <Z)^:^^^'f£ ( C 
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#2 001—400036 

0 0 0 2] mm) ^«^+^^i:^S^i::&^feSfc«)^?*b<:&VN, xjK^S/ 

m^m:^^iyy^mm (c) (Drn^^^^^*. (Mn) i^. i o o o~3 o o o o 

;5)W*U<> HlCttS 0 0 0 — 2 5 0 0 O-e^S®}!?)^— M^f * bV^o IX^i^:^'-^ 
S (Mn) i)^ 1 0 0 0 ^m(Dm^. itJPfib"re><:^y. W:r:7-fe^y 
^b<?S;<> 3 0 0 0 0 ^m^i^Wf^^ '^V:c,:;K^;v?hmmt<Dmm^i)'^Uith 

. (B) ©T glis o-c~8 ox:;&W* bVNo 3 o'Ct^^®^-^, ^u^yW-^^ 

[0 0 19] 

^n/^:/^b3J<uxx7^>n/^«tfll (b) iix^^s/S^^tx^^^v^i^^HI (c) 

ttr#A^5 5-9 9^ft%, S-lMSyo^lgHT'feSril 
[0 0 2 0] 

) (Dmmm<ou^m^r.mmmmKmmi^. ioo^2oo'cnm(Dumxmm 

So HiC, W^fli®-S/S^^Te)|^lC5i^«MM^r!I (CCA) , m^M^ IIM^J^if 
[0 0 2 1] 
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2001—400036 



[0 0 2 2] 

(Mw/Mn) li, 6JS^±"e&-&3^/b^tf3jN^y h:^7ir^y h&(Z)®3?)>e>^^b<. M 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

(C. I. No. 5 0 4 1 5), T-y>:/;i/- (C. I. No. 504 
0 5), :^j;V37r--^;i/^;i/- (C. I.No. azoec Blue 2,) , ^ 

n-A-fxn- (C. I. No. 1 4 0 9 0) , ^7;i/ h U (C. 
I.No. 77103), 7':n,^y^^ J^'^V K (C. I.No. 2 6 10 
5) , :tUn:>h:r-f;VV^yF# 3 3 0 (C. I.No. 60505), A^>^ 

u>^xn- (c. I.No. 4 7 0 0 5) , ^-g^u^y^Vi^-^n^-f K (c 

.I.No. 52015), 7^ai/T->y;V- (C. I.No. 74 1 
60) , h^U h (C. I. No. 4 2 0 0 0) , 9 



1 1 
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2001—400036 



y:r-f=yv^ (c. i. N o. 7 7 2 6 6), n-X'^>:^f;v (C. I. N o 
4 5 4 3 5) . it^}\^'f=^V^. r^J:^^ )\^'f=yv^m^mmt^^iLif^'^ 

T3'-3 5M*15> ^f^b<lt3'-2 OM*SP. $ e>JCl* h:^-'§lJ®^?M^O H 
P7-f ;bA<3D^i®ffiS:#Ji:"r-5 2i 1 2H*^J!JAT®«gaT'^MStlS<D*^if* V 

[0 0 2 6] 

;{)^ffl5[5, ^a^ilbrii. AEROSIL 13 0. 20 0. 200V. 200 
CF, 2 0 0 FAD, 3 0 0. 3 0 0CF,. 3 8 0. R9 7 2. R 9 7 2 V. R 
9 7 2CF. R9 7 4, R9 7 6, RX2 0 0, R2 0 0, R2 0 2. R805 
R812, R812S. TT600, MOX80. MOX170, COK84 

. ^-fb^^^^TS 0 5. ig'fb.^^^P 2 5 isj.±. H3fcTxni;?;v^fc. is^x:^^ 

^m±^) . CAB-O-SIL L90. LM130. LM150, M5, P 

TG, MS55, H5, HS5. LM150D. M7D. MS75D. TS72 

0, TS6 10. TS 5 3 0 CABOT^fcig) ^iifefeU, #{C^^® 

2 

/gJg^Jl, i^lCS 0'-4 0 OmVgCD^H<^>%(Z)3^)^av^„ fi^ij^^m^M^MM 

(DmmAit. h^-m^uyit^mmm^mioo'^Mmizni^xo. 1-20 
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[0 0 2 7] 

K^iS ICM b T 0 —1 0 K*SI5 -5 o 
[0 0 2 8] 

[0 0 2 9] 

Mv^T^aSl 0 0-2 0 OTCT'^SI, mMhX^m^^^^^^VLU^ir z. 

[0 0 3 0] 
[0 0 3 1] 

2^^^icj:y#e>*is h:^-«@>5r®^^:^& m7L\mm^^}\^\y^ 



1 3 
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^2 0 0 1—4 0 0 0 3 6 



[0 0 3 2] 
[0 0 3 3] 

^^xj^>t4;]^m^^-hu-A/m. y^vi/^Lm. :t--:fym. m-:f:j^Mm^i£ 

[0 0 3 4] 

i/m. >ri/- m:^i^^cMv^'5^^3^)^^^S" 
[0 0 3 5] 

mmm] 

[0 0 3 6] 

/f;i/7\°-^ai-e/3>^nvh^''^:7>f - (gpc) ?:MvnT^«?) 
SHODEX RI-71S 

KF-G + KF-807L x 3 + KF800D 

1.0 miy-& 

0.25 %THF^M 

^fe. M^OD#^il'ffi«±facDMS^#-r'^f o feNBS706jjf U l/>^3|SKMw=28 
8,000, Mn=137,000, Mw/Mn=2.11)(Z)Mw/Mnj^)^ 2.11 + O.lOi: 3 i:iC<I: U 

[0 0 3 7] 



1 4 
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2001—400036 



A ; 7 fim > i^m^i^n^ ^ 5 m 

1 3 /A m ^ > 1 1 A m 

i^m^^n% > 1 3 m 

[0 0 3 8] 

T^^$-&feo |^D-;i/®)t^j£S«210 mm/seciib, - ^-®iaS!&5r 

70%jeiUbh3&o^:^®O^lf^a^^*>oT«i£^«PSSiibfeo rrtcM 
O ; ^ 1 7 0°C 

A ; 1 9 o-c ^ ^^^mn.m > no-c 
X ; m.^'^mm.m. > 19 ox: 

[0 0 3 9] 

±-\zii^mt\>(D&^rz.m^(om.'^um.^^^xity^v v^^u.m.t.\^tc-o t 
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O 



A 



2 4 0'C > ^•7iz^i; h^^Um ^ 2 2 ox: 
2 2 QIC > yty^yh^^UB, 



[0 0 4 0] 

i^^^^Vrmm (FSS-IOO) 49gS:^-:/^-S/x-r;«J-^=3ri^— "eSO^?^^^ 

^^VrmB (F95-100) 49gS:^i-:/^-e/x-f *e30:9-m'^fg#S 
(Diil (Q2/Q1) A^e>f?flff$:f?ofco 

O ; Q2/Q1 ^ 0. 9 

A; 0.9> Q2/Q1 ^0.7 *^ 

X ; 0. 7 > Q2/Q1 

[0 0 4 1] 

u^mt:um4. 0-c. ffi^MM6 o%®aiJ^^^rtc2 4NFra5Sce^. 150 
^mii®g^^;^3icLT. li^raigm^ifn;^^^ ^mm® 1 5 o^^ys/ca®^. 

O ; 2 0%a:y/h§VN 
A ; 2 0%J5^_h3 5%OT 
X ; 3 5%j;y:^^VN 
[0 0 4 2] 

[0 0 4 3] 

:^fl|A- 1 ; 5 U »y b;KDE3op:7 9XnCji?5l^^*|I|l. 
^#A^> ?amitS.t>*^#^m^^*J'l^t^^ 7KU7f--;i^KB3 0 0 a^^ih^m^ 
^nm) 2 4. Omol, X^l/>^^U3-;V (EG) 5 6. Omol, bUX^^U^iJ'* 
U=3-;i/ (TEG) 4. OmoU -5^ 1/ :7 tJ? (TPA) 8 3. 5mol, ^M^mWt (Benz 
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2. OmgKOH/gT'fey, iJc^Fi^^^^-ili 2 8 0 0 T'&o 
[0 0 4 4] 

:^Ji|A-2 ; 3ifU:t-;i/KB3 0 0 ^2 8. Smol, 

l/>ifU3-;V (EG) 1:66. 5moK h U ^ >^n/t> (TMP) 5. Omo 

U "rl^y^J^Wi (TPA) &9 9moU (Benz A) 2,0. 0 mol i: b fe£^i?f- 

tt=^fl|A- 1 ara^CD^^ST'MHIA- 2 S:#feo ;KlS^^ifel®Tgtt 5 B'C, ;?KM« 
#1^3. OmgKOH /gJSJlTT*fe*J> iSr¥*^;J)-^Sli 2 9 0 0 T'feo fee 
[0 0 4 5] 

«fliA-3 ; J}fU;r->a/KB3 0 0 (=mb^t*^^^±iS) 2 2. Omol, hV:^ 

^n-juzfu/'izy (tmp) 8. OmoU ji^uy^Vzi-jv (eg) 5 0. Om 

ol, hyx^l/>^Un-;i/ (TEG) 2 0. Omol, v'Uy^Jim (TPA) 8 6 
Tg^aS.e-C, ^mmmit^O. OmgKOH/gT'^y, iS:^it:0-?-*ii2 7 0 0 
[0 0 4 6] 

:^fliB-i ; ±m(D^t>Km^tir=:mmk- 1 ; loonMm^ 1 okg/hr(?)m«*e 

V-OJi/r^-h (TDI) 2.3jgSSS:«3!i&bT3SJcmiiibT^fl|B-l&#fco # 
b 4X tf HI ® Tg«58 . 9t: y , Mw/Mn>6-e & o o 
[0 0 4 7] 

:mfliB-2 ; J:ISCDJ:e)^C#6>4^fcMH|A-2 ; 80^*g|S, A-3 ; 20^»gI5(7)?g-^ 

mmm-^mK\^vuyp'^viyr:^-h (tdd i.2®4s?:#^«&bTM»cm«ib 

.T^fl|B-2?:#fcc #6,tlfe^HI®Tgli59.5°C-T?^y, Mw/Mn>6T'feofeo 
[0 0 4 8] 

^^mxit^vi^^'^iyymmm (c) ^bTJg^r®^flls:Mv^fco 

[0 0 4 9] 



1 7 
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[0 0 5 0] 
[0 0 5 1] 
[0 0 5 2] 

^fl|D-l;_hfa(5DJ:e.{C#e>tifc^HlB-l ;99S«|J, MBMC- 1 ; iKSfP 
[0 0 5 3] 

mm^-2;±m(D^oizm^i^r^mm-i iso^mm. istsic-i :2o«gi$ 

[0 0 5 4] 

mm^-s ; ^moy^'Dizm^nrc.mm- 1 ;7o^4^. tfflic-i ;3oms^ 

mtco #e>tlfe^fll®Tgl±59.9r;t?&y, Mw/Mn>6-e*ofco 
[0 0 5 5] 



2003-3005994 



^J^2, 001—4 00036 
[0 0 5 6] 

tfHID-5 ; Jita® J: e) lC#e>nfe^S|B- 1 ; lOO^^P^ 1 0kg/hr®?Jg*-?? 
[0 0 5 7] 

tfBlD-6 ; JitH® J: e. lC#e,tifc^HIB- 1 ; 45MS«P. ^fllC- 1 ; 55^S^ 
[0 0 5 8]* 

Okg/hr(Z)S^»T'-f|7MMaJC^.$&b, 175°C T'mMbTtf9II>-7S: 
#fco #e>tlfe=^SH®Tgtt59.9°C-^fey> Mw/Mn>6T'&ofe. 
[0 0 5 9] 

5:1 Okg/hr©SS4-e-S&MaiC#fc^b, 175°CT'mMb-CTOD-8$:#feo # 
ej*lfc«JHI®Tgl*59.8X2-e& y , Mw/Mn>6T*&o}feo 
[0 0 6 0] 

e> tl 3^:^81 0Tgli60 . 7^; y , Mw/Mn>6'^ & o » 
[0 0 6 1] 

%^feo #e>tlfc^BI®Tgl^59.7°C-(?fey> Mw/Mn>6"T?&oyco 
[0 0 6 2] 

^sD-ll ; ±m<DJ:oKn^nrcmmB-2 ; lOO^agPS: 1 Okg/hra)SKaT' 

1 9 ffi|iE# 2003-3005994 
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[0 0 6 3] 

mmmi 

:^B|D-1S:1 0 O^I5{C^bT?tJ~3K:y:/^^y ^MA- 1 0 0 (H^^fb^*^^ 
^m) 6 mRt^^ V:fn}di/yvv^:^ if 7. n 6 6 o p i^mMJlMm 
^^^fcSi) 3§pS:'\>S/ai;i/^#i?— fCT:9-t5cxi-^b;fem. zi|fi?g^a PCM 

3 0 (?axi^x^^^&tsi) icT 1 8 oxivmmmmi^xm^<o y^-r-m^m^ 
>^^±ig • I Ds 2M) izxm^h. ^^\f^xm.m^mi^r^i^mmi o 

Atm (5 Am«T3^*%, 2 0 Atmje;^Ji2®«%) (?) 

i^?]^*^/ u ;?j (XT n R972 H^^xTn >:;M±ig) 0 . l%t. b 

[0 0 6 4] 
[0 0 6 5] 



[0 0 6 6] 
[0 0 6 7] 

ID- 5 & M V> THJgM 1 1^^® ^^T-^l^ ^ b fc« 
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001—4 00036 

[0 0 6 8] 

:^HID-65:fflv^■m^gM 1 i:l^««>:^^S^'^^^^^S^^- 
[o 0 6 9] 

[0 0 7 0] 
[0 0 7 1] 

[^1] 



-^m / vum No. 












vtm^2 






B-l 


B.1 


B-l 


B-l 


B-l 


B-l 


A.2 




99 


80 


70 


65 


100 


45 


70 




C-1 


C-1 


C-l 


&L 




C*l 


C-1 




1 


20 


30 


45 




55 


30 




o 


o 


o 


O 


o 


O 


O 




o 


o 


o 




o 


X 


o 




o 


o 


o 


O 


• o 


O 


X 




A 


o 


o 


o 


X 


o 


o 




o 


o 


o 


o 


o 


o 


o 



[0 0 7 2] 

7.^\/y^m'm (c) i'-45K»%(Z)ig'ffi5i<U3i::^-5^;vtfflg (d) w 
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, ^iJfi5;^)U5i:^H^^e)-r. W>!f->'-fe^y ^'I43{)^^-i':^^ii^^*:^^5S^^^^- 
[0 O ? S] 

[0 0 7 4] 

[0 0 7 5] 



[0 0 7 6] 

l|D-llS:MV>T^JgMl i:l^^®:e-^T'i*mS:^JgUfc. 
[0 0 7 7] 



-ffltg!!^m PCM 3 0 (?t6K^X*5^^#^SS) KXl^OX^X'^mUmh 
[0 0 7 8] 
[0 0 7 9] 
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0 0 1—4 0 0 0 3 6 















mM 




Bl 




B-2 


82 




70 


70 


75 


100 


100 


xef^W >««)!& 


G.2 


C-3 


C-l 








30 


30 


25 
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